Research highlights 20 Indicators were tested for pesticide selection in water quality regulation. 21 Detection rate was defined to judge which indicators were the best.
Selecting pesticides for inclusion in drinking water quality guidelines
We created and tested 24 risk indicators for pesticides in this study (Table 1) . We tested the 136 indicator A1 on the assumption that the occurrence of a pesticide in environmental waters is 137 related to its annual application rate. We also used indicator A2, which is A1 divided by the 138 guideline value (here, the GV i value (MHLWJ, 2003a) ) so the probability of detection would 139 be taken into consideration. For the pesticides that are not assigned official GV i values, GV i 140 values were calculated from their ADI value using the normal procedure, with the assumption 141 of a water consumption of 2 L/day, a body weight of 50-kg, and a 10% allocation factor 142 (MHLWJ, 2003b) . The pesticides applied for rice farming enter river water at high rates because of the large 145 amount of natural freshwater required during the cropping season (Matsui et al., 2002) . As 146 shown in Fig. 1S (supporting material), the current study also confirmed that the 147 concentrations of pesticides used in rice farming are higher than the concentrations of 148 pesticides applied to upland fields, although the pesticides applied to upland fields are, 149 nevertheless, detected in river water. Pesticides applied to rice paddies may therefore have a 150 greater potential to contaminate river water than pesticides applied to upland fields. To 151 account for these tendencies, we also used indicators A3 and A4, which are upland-field 152 modifications of A1 and A2, respectively. Indicators A5 and A6 are rice-specific 153 modifications of A1 and A2, respectively. 154 155 Runoff of a pesticide to surface water is affected by the properties of the pesticide. In a 156 previous study (Tani et al., 2010) , we used the diffuse pollution hydrologic model to conduct 157 sensitivity analyses for the purpose of evaluating the influence of various pesticide properties 158 on runoff, and our results indicated that pesticide adsorption and degradation in soil are the 159 most influential properties and that water solubility also affects pesticide runoff to a certain 160 extent. In a subsequent sensitivity analysis (Tani et al., 2012) Hokkaido and Tohoku regions, respectively (Fig. 2S, supporting material) . Therefore, these 180 pesticides can be expected to be detected at high concentrations in the surface waters of these 181 regions, even if the national sales quantities are not large. Indicators A1-A8 do not reflect the 182 possible regional differences. Therefore, we divided Japan into 10 geographical regions and 183 used indicators similar to A1-A8 for each region. For example, B1 is the regional version of 184 A1 and is the maximum value of (quantity of sales)/(regional area) among the values for the 185 10 regions. Indicators C1-C8 are modifications of B1-B8, respectively, in which regional 186 land area is replaced by regional precipitation, in order to account for possible dilution effects. In 2011, the number of registered pesticides in Japan was approximately 530 (FAMIC, 2011). 191 The primary group of JDWQG consisted of 102 pesticides. The secondary and tertiary groups 192 had 26 and 77 pesticides, respectively (Table 2 ). In addition to the currently listed pesticides, 193 we selected 31 pesticides from among the following three categories: (1) pesticides listed in 194 the "Provisional guidance relating to prevention of water contamination with pesticides used 195 on golf courses" (MOEJ, 2010), (2) pesticides studied in survey research in Japan (Matsui, 196 2011), and (3) the top 30 herbicides, 30 insecticides, and 30 fungicides in terms of sales 197 (JPPA, 2008 (JPPA, -2011 FAMIC, 2011) show better detection rates than A1 and A2. However, the former cannot be used to select for 276 upland-field pesticides. Therefore, we used A5-A8 in combination with A1-A4. For example, 277 to use the combination of A4 and A6 (hereafter referred to as A4A6) to select 50 pesticides, 278 we first selected a certain number of pesticides by using A6 (regarding paddy-field pesticides) 279 and then selected the remaining pesticides by using A4 (regarding upland-field pesticides).
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The detection rate depended on the numbers in the first and second selections. above the first selection level (Fig. 4) 1.E-6
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1.E-5 1.E-4 1.E-3 1.E-2 1.E-1 1.E+0 Table 1S . Score tables for soil adsorption, soil degradation, and water degradation of fungicides and herbicides. K OC is the organic-carbon-based soil adsorption coefficient (mL/g), and HLS is the half-life (day) with respect to degradation in soil. HLW is the half-life (day) with respect to degradation in water (Tani et al. 2012) . 
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